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ABSTRACT 
Background: To evaluate regional differences in all-cause, AIDS- and non-AIDS-related mortality in 
HIV-positive men and women started on combination antiretroviral therapy (cART) in Europe, 
Canada and US. 
Methods: The ART Cohort Collaboration (ART-CC) combines 19 cohorts of individuals started on 
cART in Europe and North America (NA). We analyzed patients infected via injecting drug use (IDU) 
or heterosexual sex using Cox proportional hazards models. 
Results: 32,443 European (45.9% women), 1,162 (32.5% women) Canadian and 2,721 (15.5% 
women) US patients were included. In Europe and NA, women were younger, more likely to have 
acquired HIV heterosexually, be AIDS-free and have higher CD4 counts and lower HIV-1 RNA at 
baseline. European women had lower rates of all-cause (adjusted Hazard Ratio:0.76; 95%CI: 0.68–
0.84) and non-AIDS mortality (0.67; 0.57–0.78) than men, but AIDS-mortality rates were similar 
(0.90; 0.75–1.09). Women had lower mortality due to non-AIDS infections (0.6 versus 1.3 per 1000 
person-years), liver diseases (0.4 versus 1.7), non-AIDS malignancies (0.6 versus 2.0) and 
cardiovascular diseases (0.6 versus 1.0). Between-sex differences in all-cause mortality were larger 
in heterosexuals (0.70; 0.61–0.80) than in IDU (0.88; 0.73–1.05) (interaction p-value=0.043). No 
sex differences in all-cause mortality were found in Canada (HR women 1.13; 0.82–1.56) or US (HR 
women 1.12; 0.79–1.58). 
Conclusions: The increasing importance of non-AIDS mortality is leading to emergent sex 
differences among HIV-positive patients in Europe, as in the general population. In spite of the 
better clinical characteristics at cART initiation, women in NA had similar mortality to men. 
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INTRODUCTION 
Higher life expectancy in women compared with men has been well documented since the early 
and mid 20th century in the general population of industrialised countries [1-3], and since 2006 in 
developing countries [4]. The reasons are not fully understood, but important reductions in 
between-sex mortality differences have occurred in countries with high female smoking rates and 
high levels of female participation in the work-force, supporting a strong contribution of lifestyle 
factors and gender roles [1-4]. 
 
Among HIV-positive people, the introduction of combination antiretroviral therapy (cART) has led 
to dramatic reductions in mortality rates [5-6], with an increasing proportion of deaths in treated 
HIV-positive people being due to causes not conventionally considered HIV-related [7]. Such 
changes may lead to emergent differences between mortality rates in treated HIV positive men 
and women but, unfortunately, sex-stratified analyses are not commonly reported given the low 
proportion of women among the Western HIV epidemics. 
 
Studies reported to date have produced contradictory results. Reports from the United States, 
largely based on seroprevalent cohorts, continue to report worse outcomes in HIV-infected 
women than men [8-10]. In Canada, no sex differences in disease progression have been found 
[11]. Conversely, evidence has been increasing, largely from European seroconverter cohorts [12-
16], and more recently from a Southern Africa Collaboration [17], that HIV-infected women fare 
better than men. The CASCADE (Concerted Action on SeroConversion to AIDS and Death in 
Europe) Collaboration, restricted to seroconverters infected through injecting drug use (IDU) and 
sex between men and women, reported that from 1997 onwards, women experienced lower risks 
of most AIDS conditions as well as death [12]. 
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Most studies have been conducted in cohorts that recruited high proportions of men who have 
sex with men (MSM) and low numbers of women. Transmission category is a marker for 
unmeasured confounders of HIV related outcomes; compared to heterosexuals, the gay 
community tends to have more established support networks to cope with the consequences of 
chronic HIV infection, whereas Injecting Drug Users (IDU) have higher prevalence of smoking and 
other life styles that put them at risk of non-HIV chronic conditions diseases. Because of that, and 
given that the distribution of these unmeasured confounders would be very different between 
men and women, it seems appropriate to exclude MSM from analyses of between-sex differences 
in HIV positive people, and focus on differences between men and women infected through the 
same routes. We examined differences in rates of all-cause and cause-specific mortality among 
men and women infected through heterosexual intercourse or injecting drug use, using data from 
a large collaboration of cohorts of HIV-positive people treated with cART in Europe, Canada and 
the US. 
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METHODS 
Study population 
The ART Cohort Collaboration (ART-CC) combines data from cohorts of HIV-positive persons 
started on cART from three regions with different HIV epidemics and health care systems: Europe, 
Canada and the US. Details of the collaboration appear elsewhere [18-19] (http://www.art-cohort-
collaboration.org). Briefly, it includes patients with confirmed HIV infection, aged ≥16 years who 
started cART (a combination of at least 2 nucleoside reverse transcriptase inhibitors plus boosted 
protease inhibitor (PI) or non-nucleoside reverse transcriptase inhibitor) after 1st January 1998. 
Participating cohorts have been approved by their ethics committees or institutional review 
boards, use standardized methods of data collection, and schedule follow-up visits at least every 
six months. Nineteen cohorts contributed to the present analyses, which were restricted to 
patients infected through heterosexual intercourse or injecting drug use.  
 
Statistical analyses 
We performed separate analyses for Europe, Canada and the US, because of the different contexts 
regarding population composition and health care delivery. Sex differences in socio-demographic 
and clinical characteristics at start of cART were assessed through the Mann-Whitney test for 
continuous variables and the chi squared test for independence for categorical variables.  
 
Death and date of death were ascertained by cohorts through chart review and, in some cases, 
cross-checks with mortality registers. Individuals not known to have died during the follow-up 
period were censored on the last date the individual was known to be alive or on the cohort-
specific date to which follow-up was assumed to be complete, whichever arose first. 
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Cause of death was ascertained and classified centrally by ART-CC investigators in all but the VACS 
cohort [20]. VACS obtained causes of death from the National Death Index using the International 
Classification of Diseases, 10th Revision (ICD-10). Causes of death were classified as AIDS and non-
AIDS (non-AIDS infections, liver-related, malignancies, cardiovascular disease, pulmonary, external 
cause, substance abuse and other). 
 
We calculated overall and cause-specific mortality rates per 1000 persons-year of follow-up. 
Deaths which were unclassifiable were excluded from the calculation of cause-specific death rates. 
We used Cox proportional hazards models to estimate hazard ratios (HR), comparing women with 
men, for all-cause, AIDS and non-AIDS related mortality from the start of cART.  
 
All models were stratified by cohort to allow for between cohort heterogeneity in mortality and 
adjusted for age at cART initiation (16-29, 30-39, 40-49, 50+); transmission category (IDU, 
heterosexual); geographical origin (Europe, Sub-Saharan Africa, Latin America, North 
Africa/Middle East, Asia, North America/Australia/New Zealand) among persons from cohorts in 
Europe, race/ethnicity (White, Black, Hispanic, Other/Unknown) among persons from cohorts in 
the US and a combination of geographical origin and race/ethnicity (White Canadian, Aboriginal 
Canadian, White non-Canadian, Asian non-Canadian, Other/Unknown) among persons from 
cohorts in Canada; AIDS at cART initiation (no, yes); CD4 count (0-24, 25-49, 50-99, 100-199, 200-
349, 350-499, 500+) and HIV viral load (<100,000, ≥100,000) at the start of cART. Tests for non-
proportional hazards were derived using Schoenfeld residuals. We tested for interaction between 
sex and transmission category in multivariable models. Wald tests were used to derive p-values. 
We repeated analyses of cause-specific mortality using competing risks regression models [21]. 
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Patients were considered lost to follow-up if there was a lag of more than 2 years between the last 
date the patient was known to be alive and the administrative censoring date, which varied 
between cohorts from 31st December 2006 to 31st December 2009. For the majority of patients 
(58%) the censoring date was 31st Dec 2009. We explored whether there were sex differences in 
the immunological, virological and clinical status of patients lost to follow-up.  
 
All statistical analyses were performed using Stata software (Version 12.0, College Station, Texas).  
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RESULTS 
Socio-demographic characteristics 
Of 36,326 patients included, 32,443 (45.9% women) were from 12 European cohorts, 1,162 (32.5% 
women) from 2 Canadian and 2,721 (15.5% women) from 5 US cohorts. In both Europe and North 
America, median age at start of cART was younger in women than men. Women were more likely 
than men to have acquired HIV infection through heterosexual intercourse, to be AIDS-free and to 
have started cART at higher CD4 counts and with lower HIV-1 RNA (Table 1). 
 
All-cause mortality in men and women 
In Europe, during 152,630 persons-years of follow-up, there were 1,809 deaths: 1,301 in men and 
508 in women. The all-cause mortality rate was 11.9 (95% confidence interval [CI]: 11.3 – 12.4) per 
1000 person-years: 15.5 (14.7 – 16.4) in men and 7.4 (6.8 – 8.1) in women. The crude all-cause 
mortality HR comparing women with men was 0.47 (95% CI: 0.42 – 0.52): this attenuated to 0.76 
(0.68 – 0.84) after adjustment for prognostic factors at start of cART. We found some evidence 
(p=0.043) of an interaction between sex and transmission category: the between-sex difference in 
mortality was greater in heterosexually infected people (adjusted HR: 0.70; 0.61 – 0.80) than in 
injecting drug users (0.88; 0.74 – 1.05) (Table 2).  
In Canada, during 5,189 persons-years of follow-up, there were 188 deaths (129 in men and 59 in 
women), resulting in an all-cause mortality rate of 36.2 (95% CI: 31.4 – 41.8) per 1000 person-
years: 37.0 (31.2 – 44.0) for men and 34.6 (26.8 – 44.6) for women. The crude and adjusted HR for 
all-cause mortality were 0.95 (95% CI: 0.70 – 1.30) and 1.13 (0.82 – 1.56), respectively. We found 
no evidence (p=0.31) of an interaction between sex and transmission category.  
In the US cohorts, there were 552 deaths (505 in men and 47 in women) during 13,495 persons-
years of follow-up, resulting in an all-cause mortality rate of 40.9 (95% CI: 37.6 – 44.5) per 1000 
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person-years: 42.9 (39.3 – 46.8) in men and 27.2 (20.5 – 36.3) in women. The crude and adjusted 
HR for all-cause mortality were 0.83 (95% CI: 0.59 – 1.16) and 1.12 (0.79 – 1.59), respectively. 
There was no evidence (p =0.81) of an interaction between sex and transmission category.  
We found no evidence of non-proportional hazards in the effect of gender on mortality in any of 
the three regions (all P > 0.1).  
 
AIDS- and non AIDS-related causes of death in men and women 
Information on cause of death was available for 1,526 (84%) patients in Europe, 174 (93%) in 
Canada and 510 (92%) in the US.  
In Europe, rates of AIDS-related mortality were 4.4 (95% CI: 4.0 – 4.9) per 1000 person-years in 
men and 2.8 (2.4 – 3.2) in women; respective values for non AIDS-related mortality were 8.8 (8.2 – 
9.4) and 3.4 (3.0 – 3.9) (Table 3). After adjustment, the HR comparing women with men were 0.90 
(95% CI: 0.75 – 1.09) for AIDS- and 0.67 (0.57 – 0.78) for non AIDS-related mortality (Table 4). The 
lower non-AIDS-mortality in women appeared attributable to reduced rates of non-AIDS infections 
[0.6 (95% CI: 0.5 – 0.8) in women versus 1.3 (1.1 – 1.6) in men], liver related diseases [0.4 (0.3 – 
0.6) vs. 1.7 (1.5 – 2.0)], malignancies [0.6 (0.4 – 0.8) versus 2.0 (1.7 – 2.4)] and cardiovascular 
disease [0.6 (0.4 – 0.8) versus 1.0 (0.8 – 1.3)]. We found weak evidence of an interaction between 
sex and transmission category for AIDS- (p=0.11) and non-AIDS- (p=0.10) related mortality.  
In Canada, rates of AIDS-related mortality were 17.1 (95% CI: 13.2 – 22.0) per 1000 person-years in 
men and 14.3 (9.6 – 21.3) in women; values for non AIDS mortality were 18.2 (14.2 – 23.3) and 
16.7 (11.5 – 24.1) respectively (Table 3). Adjusted HR for AIDS- and non-AIDS-related mortality 
were 1.00 (95% CI: 0.61 – 1.65) and 1.16 (0.73 – 1.86), respectively (Table 4).   
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In the US, rates of AIDS-related mortality were 23.1 (95% CI: 20.5 – 26.0) per 1000 person-years in 
men and 7.8 (4.5 – 13.4) in women: rates of non-AIDS mortality were 17.8 (15.6 – 20.4) and 12.0 
(7.7 – 18.6) respectively. Adjusted HR for AIDS and non-AIDS mortality were 0.84 (0.46 – 1.55) and 
1.24 (0.73 – 2.11) respectively.  
For Europe, Canada and the US, HR estimated using competing risks regression were similar to 
those estimated using Cox regression (results available from the authors on request). 
Analyses of losses to follow-up by sex 
Rates of loss to follow-up differed between regions (P<0.001): Europe 53.1 (95% CI: 52.0 – 54.3) 
per 1000 persons-years of follow-up, Canada 16.4 (13.2 – 20.3) and US 16.2 (14.2 – 18.5). The rate 
of loss to follow-up was slightly higher in men than women in Europe (55.0 (53.4 – 56.6) versus 
50.8 (49.2 – 52.5), P<0.001) and Canada (19.0 (14.9 – 24.1) versus 11.1 (7.1 – 17.5), P=0.033), but 
lower in the US (13.5 (11.6 – 15.8) versus 34.8 (27.0 – 44.8), P<0.001).  
Amongst people lost to follow-up, the median (IQR) CD4 cell counts (cells/mm3) in the 6 months 
prior to the last date the person was known to be alive was slightly lower in men than in women in 
Europe [347 (205, 532) vs. 393 (253, 568), P < 0.001],  in Canada [308 (160, 482) vs. 367 (100 , 
564), P = 0.50] and in the US [333 (223, 557) vs. 446 (220, 618), P = 0.11].   
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DISCUSSION 
HIV-positive women in Europe have lower mortality rates after cART initiation than men, with 
larger between-sex differences in mortality among heterosexually infected patients than among 
injecting drug users, and larger between-sex differences in non-AIDS than AIDS mortality. By 
contrast, we found little evidence of between-sex differences in all-cause or cause-specific 
mortality in Canada and in the US. However, compared with Europe, data on fewer patients were 
available and the proportion of women was lower in North America. Because values of prognostic 
factors such as CD4 cell count and HIV-1 RNA at start of cART were more favorable in women than 
men in Europe, Canada and the US, adjusted mortality hazard ratios comparing women with men 
were greater than crude hazard ratios. 
Previous studies have reported lower mortality in HIV-positive women than men in European 
settings [1-2, 22], but only some of the patients included in these studies were on cART. Our study 
confirms that this observation also holds after cART initiation and is therefore not attributable 
solely to between-sex differences in access to care [12-13, 15]. These are the first pan-European 
data on cause-specific mortality according to sex, and demonstrate that, in Europe, lower 
mortality in women than men was mainly due to non-AIDS-related causes: in particular non-AIDS 
infections, liver-related death, cardiovascular diseases and non-AIDS malignancies. These last two 
conditions, which are strongly linked to smoking, are the commonest causes of death in men and 
women in the general population, with markedly higher rates in men than women [1, 22-23]. By 
contrast with the general population, rates of mortality due to non-AIDS related infections in our 
study were as high as for cardiovascular disease mortality [1, 22]. The higher rates of malignancies 
and of non-AIDS related infections, relative to cardiovascular diseases, are consistent with the 
immunopathogenesis of HIV infection. 
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HIV-positive women in Europe, Canada and the US had more favorable values of prognostic factors 
such as CD4 cell count and HIV-1 RNA, and a lower proportion of previous AIDS diagnoses, 
compared with men. This, as well as the younger median age at which women started cART, may 
reflect earlier HIV diagnosis through routine antenatal testing, implemented since the late 90s in 
Europe and North America. These factors mediated some of the between-sex differences reflected 
in crude hazard ratios comparing women with men: adjusted hazard ratios were consistently 
greater than crude hazard ratios. Consistent with other publications; a high proportion of the HIV-
positive women recruited to European cohorts were from Sub-Saharan Africa and Latin-America 
[24]. HIV-positive migrants have been reported to fare better than autochthonous populations 
[25-26]. In Canada, a higher proportion of women than men were of aboriginal origin, although 
numbers are low. This is an indicator of worse prognosis given the profound socio-economic 
deprivation of the aboriginal communities in Canada [27]. In the US, proportions of Black 
Americans among HIV-positive men and women were similar, with a higher proportion of male 
than female Hispanics, though numbers are low [28]. 
By contrast with European patients, we found little evidence of lower mortality after starting cART 
for women, compared with men, in Canada and the US in spite of their earlier HIV diagnoses. The 
smaller between-sex differences in Canada and the US, compared with Europe, are likely to reflect 
differences between the socioeconomic profiles of HIV-positive women in the three regions. In 
Europe, the HIV epidemic in women is probably associated with a lower degree of social exclusion 
than in Canada and the US, where HIV/AIDS disproportionately impacts Aboriginal and African-
American women, respectively [29-30]. 
Limitations of our study include the potential for misclassification of causes of death because of 
incomplete information in cohort data. Cause-specific death rates in this study are an under-
estimate of the true rates and comparisons may be biased because deaths which were 
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unclassifiable were excluded.  However, the percentage of missing causes death was very small for 
the three regions and the characteristics of those with and without a cause of death is very similar.  
We lack data on socio-economic status (for example educational level, income or housing 
instability), obesity, smoking, alcohol and current use of illegal drugs. These variables, well 
established confounders, may account for some of the observed associations but are often missing 
in very large cohort collaborations which, on the other hand, have the statistical power to detect 
these differences. Smaller numbers of participants from North America than from Europe were 
included in the dataset analyzed: this limited the precision of estimates of between-sex 
differences in Canada and the US and calls for larger collaborations to gain deeper understanding 
of the differences identified in this study. To date, this is the first collaboration to explore 
outcomes in HIV-positive women across two continents. The men and the women of the ART-CC 
are not necessarily representative of the HIV-positive population of their respective countries, 
though they all originate from well-established cohorts and their only selection criterion is to be 
naïve at ART initiation [19]. Mortality rates in the North American cohorts were higher than for 
European cohorts, both for the women and for the men. The ART Collaboration has recently 
described how this heterogeneity is partially due to lower losses to follow-up rates, higher death 
ascertainment and differential inclusion criteria of very socially deprived HIV-positive patients in 
cohorts from North-America (31). This, however, should not be different for the men and the 
women and would not bias our results. 
 
Losses to follow-up were considerably higher in Europe than in North-American cohorts, and men 
lost to follow-up in Europe had lower CD4 cell counts than women. Similar patterns were observed 
for men lost to follow-up in Canada and the US, though differences were less marked. 
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Nonetheless, it is unlikely these patterns account for the marked sex differences observed in 
Europe, particularly since these mainly relate to non-AIDS mortality.  
In summary, there are differences in overall and cause-specific mortality between HIV-positive 
men and women on ART in Europe, but such differences were not seen in Canada and the US. 
Patterns of non-AIDS mortality in HIV-infected cohort members in Europe are coming to resemble 
those of the general population, with malignancies and cardiovascular diseases the commonest 
causes of death, and sex mortality ratios in treated HIV positive people may increasingly resemble 
those in the general population, but sex differences in access to care may lead to continuing 
higher mortality in HIV positive men than women.  
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Valensi, M Nezri; CHI de Toulon: S Chadapaud, A Laffeuillade), Corevih Pays de la Loire (CHRU de Nantes: E Billaud, F Raffi), Corevih 
de la Vallée du Rhône (Lyon Hôpital de la Croix-Rousse: A Boibieux, D Peyramond; Lyon Hôpital Edouard Herriot: JM Livrozet, JL 
Touraine; Lyon Hôtel-Dieu: L Cotte, C Trepo). 
Overseas: Corevih Guadeloupe (CHRU de Pointe-à-Pitre: M Strobel; CH Saint-Martin: F Bissuel), Corevih Guyane (CHG de Cayenne: R 
Pradinaud, M Sobesky), Corevih Martinique (CHRU de Fort-de-France: A Cabié), Corevih de La Réunion (CHD Félix Guyon: C Gaud, M 
Contant). 
Italian Cohort of Antiretroviral-Naive Patients (ICONA) 
GOVERNING BODY 
M. Moroni (Chair), G. Angarano, A. Antinori, G. Carosi, R. Cauda, A. d’Arminio Monforte, G. Di Perri, M. Galli,  R. Iardino, G. Ippolito, 
A. Lazzarin,  C.F. Perno, E. Sagnelli, P.L. Viale, F Von Schlosser. 
SCIENTIFIC SECRETARY 
A d’Arminio Monforte 
STEERING COMMITTEE  
A. Ammassari, M Andreoni, A. Antinori, C. Balotta, P. Bonfanti, S Bonora, M Borderi, M.R. Capobianchi, A. Castagna, F . Ceccherini-
Silberstein, A. Cozzi-Lepri, A. d’Arminio Monforte, A. De Luca, M Gargiulo, C. Gervasoni, E. Girardi, M Lichtner, S. Lo Caputo, G 
Madeddu, F Maggiolo, S Marcotullio, L Monno, R. Murri, C. Mussini, M. Puoti, C. Torti 
STATISTICAL AND MONITORING TEAM 
A Cozzi-Lepri, I Fanti, T Formenti, Laura Galli, Patrizia Lorenzini 
PARTICIPATING PHYSICIANS AND CENTERS 
Italy M. Montroni, A. Giacometti, A Costantini, A. Riva (Ancona); U. Tirelli, F. Martellotta (Aviano-PN); G. Angarano, L Monno, N. 
Ladisa, (Bari); F. Maggiolo, G Lazzari (Bergamo); PL. Viale, M Borderi, G. Verucchi (Bologna); F Castelli, A Scalzini, C. Torti, C. Minardi, 
D. Bertelli (Brescia); T. Quirino, C Abeli (Busto Arsizio); P.E. Manconi, P. Piano (Cagliari); J Vecchiet, K Falasca (Chieti); G Carnevale, S 
Lorenzotti (Cremona); L. Sighinolfi, D. Segala (Ferrara); F. Leoncini, F. Mazzotta, M. Pozzi, S. Lo Caputo (Firenze); G. Cassola, G 
Viscoli, A. Alessandrini, R. Piscopo, G Mazzarello (Genova); C. Mastroianni, V. Belvisi (Latina); P. Bonfanti, I. Caramma (Lecco); A. 
Chiodera, P. Castelli (Macerata); M Galli, A. Lazzarin, G. Rizzardini, M. Puoti, A. d’Arminio Monforte, AL Ridolfo, A Foschi, A 
Castagna, S Salpietro, A Galli, A Bigoloni, V Spagnuolo, S. Merli, L Carenzi, M.C. Moioli, P Cicconi, T Formenti (Milano); C. Mussini, L 
Bisio (Modena); A Gori, G Lapadula (Monza), N. Abrescia, A. Chirianni, M. De Marco, M Gargiulo (Napoli); C. Ferrari, R Borghi 
(Parma); F Baldelli, B Belfiori (Perugia);  G. Parruti, T Ursini (Pescara); G. Magnani, M.A. Ursitti (Reggio Emilia); R. Cauda, M 
Andreoni, A. Antinori, P. Narciso, V Tozzi, V. Vullo, A. De Luca, A. d’Avino, M. Zaccarelli, L Gallo, R. Acinapura, M Capozzi, R 
Libertone, M.P. Trotta, M. Lichtner, G Tebano, (Roma); AM Cattelan (Rovigo); M.S. Mura, G Madeddu (Sassari); P. Caramello, G. Di 
Perri, G.C. Orofino, M Sciandra (Torino); E. Raise, F. Ebo (Venezia); G. Pellizzer, V. Manfrin (Vicenza). 
The Icona Foundation  Study is supported by unrestricted educational grants of Abbott , Bristol-Myers Squibb,  Gilead 
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Swiss HIV Cohort Study (SHCS)  
M. Battegay, E. Bernasconi, J. Böni, HC Bucher, Ph. Bürgisser, A. Calmy, S. Cattacin, M. Cavassini, R. Dubs, M. Egger, L. Elzi, M. 
Fischer, M. Flepp, A. Fontana, P. Francioli (President of the SHCS, Centre Hospitalier Universitaire Vaudois, CH-1011- Lausanne), 
H. Furrer (Chairman of the Clinical and Laboratory Committee), C. Fux, M. Gorgievski, H. Günthard (Chairman of the Scientific 
Board), H. Hirsch, B. Hirschel, I. Hösli, Ch. Kahlert, L.  Kaiser, U. Karrer, C. Kind, Th. Klimkait, B. Ledergerber, 
G. Martinetti, B. Martinez, N. Müller, D. Nadal,  F. Paccaud, G. Pantaleo, A. Rauch,  S. Regenass, M. Rickenbach (Head of Data 
Center), C. Rudin (Chairman of the Mother & Child Substudy), P. Schmid, D. Schultze, J. Schüpbach, R. Speck, P. Taffé,  A. Telenti, 
A. Trkola,  P. Vernazza, R. Weber, S. Yerly. 
AIDS Therapy Evaluation project Netherlands (ATHENA) 
L.A.Gras (bio-statistician), A.I. van Sighem (senior researcher), C. Smit (epidemiologist), F. de Wolf (director) 
Treating physicians 
(*Site coordinating physicians) Academisch Medisch Centrum bij de Universiteit van Amsterdam - Amsterdam: Dr. J.M. Prins*, Drs. 
J.C. Bos, Dr. J.K.M. Eeftinck-Schattenkerk, Dr. S.E. Geerlings, Dr. M.H. Godfried, Prof. dr. J.M.A. Lange, Dr. J.T.M. van der Meer, Dr. 
F.J.B. Nellen, Drs. D.P. Olszyna, Dr. T. van der Poll, Prof. dr. P. Reiss, Drs. S.U.C. Sankatsing, Drs. M. van der Valk, Drs. J.N. 
Vermeulen, Drs. S.M.E. Vrouenraets, Dr. M. van Vugt, Dr. F.W.M.N. Wit. Academisch Ziekenhuis Maastricht - Maastricht: Dr. G. 
Schreij*, Dr. S. van der Geest, Dr. A. Oude Lashof, Dr. S. Lowe, Dr. A. Verbon. Catharina Ziekenhuis - Eindhoven: Dr. B. Bravenboer*, 
Drs. M.J.H. Pronk. Emma Kinderziekenhuis - AMC Amsterdam: Prof. dr. T.W. Kuijpers, Drs. D. Pajkrt, Dr. H.J. Scherpbier. Erasmus 
MC - Rotterdam: Dr. M.E. van der Ende*, Drs. H. Bax, Drs. M. van der Feltz, Dr. L.B.S. Gelinck, Drs. Mendoca de Melo, Dr. J.L. 
Nouwen, Dr. B.J.A. Rijnders, Dr. E.D. de Ruiter, Dr. L. Slobbe, Drs. C.A.M. Schurink,  Dr. T.E.M.S. de Vries. Erasmus MC - Sophia - 
Rotterdam: Dr. G. Driessen, Dr. M. van der Flier, Dr. N.G. Hartwig. Flevoziekenhuis - Almere: Dr. J. Branger. Haga Ziekenhuis, locatie 
Leyenburg - Den Haag: Dr. R.H. Kauffmann*, Dr. E.F. Schippers. Isala Klinieken - Zwolle: Dr. P.H.P. Groeneveld*, Dr. M.A. Alleman. 
Kennemer Gasthuis - Haarlem: Prof. dr. R.W. ten Kate*, Dr. R. Soetekouw. Leids Universitair Medisch Centrum - Leiden: Dr. F.P. 
Kroon*, Dr. S.M. Arend, Drs. M.G.J. de Boer, Prof. dr. P.J. van den Broek, Prof. dr. J.T. van Dissel, Drs. C. van Nieuwkoop. 
Maasstadziekenhuis - locatie Clara - Rotterdam: Dr. J.G. den Hollander*. Medisch Centrum Alkmaar - Alkmaar: Dr. W. Bronsveld*, 
Drs. K. Pogány. Medisch Centrum Haaglanden -locatie Westeinde - Den Haag: Dr. R. Vriesendorp*, Dr. F.J.F. Jeurissen, Dr. E.M.S. 
Leyten. Medisch Centrum Leeuwarden - Leeuwarden: Dr. D. van Houte*, Dr. M.B. Polée, Dr. M. van Vonderen. Medisch Spectrum 
Twente - Enschede: Dr. C.H.H. ten Napel*, Dr. G.J. Kootstra. Onze Lieve Vrouwe Gasthuis - Amsterdam. Prof. dr. K. Brinkman*, Drs. 
G.E.L. van den Berk, Dr. W.L. Blok, Dr. P.H.J. Frissen, Drs. W.E.M. Schouten. St. Medisch Centrum Jan van Goyen - Amsterdam: Dr. A. 
van Eeden*, Dr. D.W.M. Verhagen. Slotervaart Ziekenhuis - Amsterdam: Dr. J.W. Mulder*, Dr. E.C.M. van Gorp, Dr. A.T.A. Mairuhu 
Drs. R. Steingrover, Dr. J. Wagenaar. St. Elisabeth Ziekenhuis - Tilburg: Dr. J.R. Juttmann*, Dr. M.E.E. van Kasteren. St. Lucas Andreas 
Ziekenhuis - Amsterdam: Dr. J. Veenstra*, Dr. W.L.E. Vasmel (until January, 2008). Dr. K..D. Lettinga. Universitair Medisch Centrum 
St. Radboud - Nijmegen: Dr. P.P. Koopmans*, Drs. A.M. Brouwer, Dr. A.S.M. Dofferhoff, Prof. dr. R. de Groot, Drs. H.J.M. ter 
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Hofstede, Dr. M. Keuter, Dr. A.J.A.M. van der Ven. Universitair Medisch Centrum Groningen - Groningen: Dr. H.G. Sprenger*, Dr. S. 
van Assen, Dr. C.J. Stek. Universitair Medisch Centrum Groningen - Beatrix Kliniek - Groningen: Dr. R. Doedens, Dr. E.H. Scholvinck. 
Universitair Medisch Centrum Utrecht - Utrecht: Prof. dr. I.M. Hoepelman*, Dr. M.M.E. Schneider, Prof. dr. M.J.M. Bonten, Dr. P.M. 
Ellerbroek, Drs. C.A.J.J. Jaspers, Drs. L.J. Maarschalk-Ellerbroek, Dr. J.J. Oosterheert, Dr. E.J.G. Peters, Dr. T. Mudrikova, Drs. M.W.M. 
Wassenberg, Dr. S. Weijer, Drs. M.H. Hoogenwerf, Drs. J.E. Arends, Drs. E. Hoornenborg. Wilhelmina Kinderziekenhuis - UMC 
Utrecht: Dr. S.P.M. Geelen, Dr. T.F.W. Wolfs. VU Medisch Centrum - Amsterdam: Prof. dr. S.A. Danner*, Dr. M.A. van Agtmael, Drs. 
W.F.W. Bierman, Drs. F.A.P. Claessen, Drs. M.E. Hillebrand, Drs. E.V. de Jong, Drs. W. Kortmann, Dr. R.M. Perenboom, Drs. E.A. bij 
de Vaate. Ziekenhuis Rijnstate - Arnhem: Dr. C. Richter*, Drs. J. van der Berg, Dr. E.H. Gisolf. Ziekenhuis Walcheren - Vlissingen: Dr. 
A.A. Tanis*.St. Elisabeth Hospitaal/Stichting Rode Kruis Bloedbank - Willemstad, Curaçao: Dr. A.J. Duits, Dr. K. Winkel. 
Virologists 
Academisch Medisch Centrum bij de Universiteit van Amsterdam – Amsterdam: Dr. N.K.T. Back, Dr. M.E.G. Bakker, Dr. H.L. Zaaijer. 
Prof. dr. B. Berkhout, Dr. S. Jurriaans. CLB Stichting Sanquin Bloedvoorziening - Amsterdam: Dr. Th. Cuijpers. Onze Lieve Vrouwe 
Gasthuis - Amsterdam: Dr. P.J.G.M. Rietra, Dr. K.J. Roozendaal. Slotervaart Ziekenhuis - Amsterdam: Drs. W. Pauw, Drs. P.H.M. 
Smits, Dr. A.P. van Zanten. VU Medisch Centrum – Amsterdam: Dr. B.M.E. von Blomberg, Dr. A. Pettersson, Dr. P. Savelkoul. 
Ziekenhuis Rijnstate – Arnhem: Dr. C.M.A. Swanink. HAGA, ziekenhuis, locatie Leyenburg - Den Haag: Dr. P.F.H. Franck, Dr. A.S. 
Lampe. Medisch Centrum Haaglanden, locatie Westeinde - Den Haag: Drs. C.L. Jansen. Streeklaboratorium Twente - Enschede: Dr. 
R. Hendriks. Streeklaboratorium Groningen - Groningen: Dr. C.A. Benne. Streeklaboratorium Volksgezondheid Kennemerland - 
Haarlem: Dr. J. Schirm, Dr. D. Veenendaal. Laboratorium voor de Volksgezondheid in Friesland - Leeuwarden: Dr. H. Storm, Drs. J. 
Weel, Drs. J.H. van Zeijl. Leids Universitair Medisch Centrum - Leiden: Dr. H.C.J. Claas, Prof. dr. A.C.M. Kroes. Academisch Ziekenhuis 
Maastricht - Maastricht: Prof. dr. C.A.M.V.A. Bruggeman, Drs. V.J. Goossens. Universitair Medisch Centrum St. Radboud - Nijmegen: 
Prof. dr. J.M.D. Galama, Dr. W.J.G. Melchers, Dr. Verduyn-Lunel. Erasmus MC - Rotterdam: Dr. G.J.J. van Doornum, Dr. H.G.M. 
Niesters, Prof. dr. A.D.M.E. Osterhaus, Dr. M. Schutten. St. Elisabeth Ziekenhuis - Tilburg: Dr. A.G.M. Buiting. Universitair Medisch 
Centrum Utrecht - Utrecht: Dr. C.A.B. Boucher, Dr. E. Boel, Dr. R. Schuurman. Catharina Ziekenhuis - Eindhoven: Dr. A.F. Jansz, drs. 
M. Wulf.  
Pharmacologists 
Medisch Centrum Alkmaar - Alkmaar: Dr. A. Veldkamp. Slotervaart Ziekenhuis - Amsterdam: Prof. dr. J.H. Beijnen, Dr. A.D.R. 
Huitema. Universitair Medisch Centrum St. Radboud - Nijmegen: Dr. D.M. Burger. Academisch Medisch Centrum bij de Universiteit 
van Amsterdam – Amsterdam: Drs. H.J.M. van Kan. 
The EuroSIDA Study Group 
The multi-center Study Group on EuroSIDA (national coordinators in parentheses) 
Argentina: (M Losso), C Elias, Hospital JM Ramos Mejia, Buenos Aires. Austria: (N Vetter) Pulmologisches Zentrum der Stadt 
Wien, Vienna; (R Zangerle) Medical University Innsbruck, Innsbruck. Belarus: (I Karpov), A Vassilenko, Belarus State Medical 
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University, Minsk, VM Mitsura, Gomel State Medical University, Gomel; O Suetnov, Regional AIDS Centre, Svetlogorsk. Belgium: 
(N Clumeck) S De Wit, B Poll, Saint-Pierre Hospital, Brussels; R Colebunders, Institute of Tropical Medicine, Antwerp; (L 
Vandekerckhove) University Ziekenhuis Gent, Gent. Bosnia: (V Hadziosmanovic) Klinicki Centar Univerziteta Sarajevo, Sarajevo. 
Bulgaria: K Kostov, Infectious Diseases Hospital, Sofia. Croatia: J Begovac, University Hospital of Infectious Diseases, Zagreb. 
Czech Republic: (L Machala) H Rozsypal, Faculty Hospital Bulovka, Prague; D Sedlacek, Charles University Hospital, Plzen. 
Denmark: (J Nielsen) G Kronborg,T Benfield, M Larsen, Hvidovre Hospital, Copenhagen; J Gerstoft, T Katzenstein, A-B E Hansen, P 
Skinhøj, Rigshospitalet, Copenhagen; C Pedersen, Odense University Hospital, Odense, L Oestergaard, Skejby Hospital, Aarhus. 
Estonia: (K Zilmer) West-Tallinn Central Hospital, Tallinn, Jelena Smidt, Nakkusosakond Siseklinik, Kohtla-Järve. Finland: (M 
Ristola), Helsinki University Central Hospital, Helsinki. France: (C Katlama) Hôpital de la Pitié-Salpétière, Paris; J-P Viard, Hôpital 
Necker-Enfants Malades, Paris; P-M Girard, Hospital Saint-Antoine, Paris; JM Livrozet, Hôpital Edouard Herriot, Lyon; P 
Vanhems, University Claude Bernard, Lyon; C Pradier, Hôpital de l'Archet, Nice; F Dabis, D Neau, Unité INSERM, Bordeaux. 
Germany: (J Rockstroh) Universitäts Klinik Bonn; R Schmidt, Medizinische Hochschule Hannover; J van Lunzen, O Degen, 
University Medical Center Hamburg-Eppendorf, Infectious Diseases Unit, Hamburg; HJ Stellbrink, IPM Study Center, Hamburg; S 
Staszewski, JW Goethe University Hospital, Frankfurt; J Bogner, Medizinische Poliklinik, Munich; G. Fätkenheuer, Universität 
Köln, Cologne. Greece: (J Kosmidis) P Gargalianos, G Xylomenos, J Perdios, Athens General Hospital; G Panos, A Filandras, E 
Karabatsaki, 1st IKA Hospital; H Sambatakou, Ippokration Genereal Hospital, Athens. Hungary: (D Banhegyi) Szent Lásló Hospital, 
Budapest. Ireland: (F Mulcahy) St. James's Hospital, Dublin. Israel: (I Yust) D Turner, M Burke, Ichilov Hospital, Tel Aviv; S Pollack, 
G Hassoun, Rambam Medical Center, Haifa;S Maayan, Hadassah University Hospital, Jerusalem. Italy: (A Chiesi) Istituto 
Superiore di Sanità, Rome; R Esposito, I Mazeu, C Mussini, Università Modena, Modena; C Arici, Ospedale Riuniti, Bergamo; R 
Pristera, Ospedale Generale Regionale, Bolzano; F Mazzotta, A Gabbuti, Ospedale S Maria Annunziata, Firenze; V Vullo, M 
Lichtner, University di Roma la Sapienza, Rome; A Chirianni, E Montesarchio, M Gargiulo, Presidio Ospedaliero AD Cotugno, 
Monaldi Hospital, Napoli; G Antonucci, F Iacomi, P Narciso, C Vlassi, M Zaccarelli, Istituto Nazionale Malattie Infettive Lazzaro 
Spallanzani, Rome; A Lazzarin, R Finazzi, Ospedale San Raffaele, Milan; M Galli, A Ridolfo, Osp. L. Sacco, Milan; A d’Arminio 
Monforte, Istituto Di Clinica Malattie Infettive e Tropicale, Milan. Latvia: (B Rozentale) P Aldins, Infectology Centre of Latvia, 
Riga. Lithuania: (S Chaplinskas) Lithuanian AIDS Centre, Vilnius. Luxembourg: (R Hemmer), T Staub, Centre Hospitalier, 
Luxembourg. Netherlands: (P Reiss) Academisch Medisch Centrum bij de Universiteit van Amsterdam, Amsterdam. Norway: (J 
Bruun) A Maeland, V Ormaasen, Ullevål Hospital, Oslo. Poland: (B Knysz) J Gasiorowski, Medical University, Wroclaw; A Horban, 
E Bakowska, Centrum Diagnostyki i Terapii AIDS, Warsaw; D Prokopowicz, R Flisiak, Medical University, Bialystok; A Boron-
Kaczmarska, M Pynka, Medical Univesity, Szczecin; M Beniowski, E Mularska, Osrodek Diagnostyki i Terapii AIDS, Chorzow; H 
Trocha, Medical University, Gdansk; (E Jablonowska) E Malolepsza, K Wojcik, Wojewodzki Szpital Specjalistyczny, Lodz. Portugal: 
(F Antunes) E Valadas, Hospital Santa Maria, Lisbon; K Mansinho, Hospital de Egas Moniz, Lisbon; F Maltez, Hospital Curry 
Cabral, Lisbon. Romania: (D Duiculescu) Spitalul de Boli Infectioase si Tropicale: Dr. Victor Babes, Bucarest. Russia: (A 
Rakhmanova), Medical Academy Botkin Hospital, St Petersburg; A Vinogradova, St Petersburg AIDS Centre, St Peterburg; S 
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Buzunova, Novgorod Centre for AIDS, Novgorod. Serbia: (D Jevtovic), The Institute for Infectious and Tropical Diseases, Belgrade. 
Slovakia: (M Mokráš) D Staneková, Dérer Hospital, Bratislava. Slovenia: (J Tomazic) University Clinical Centre Ljubljana, 
Ljubljana. Spain: (J González-Lahoz) V Soriano, L Martin-Carbonero, P Labarga, Hospital Carlos III, Madrid; (S Moreno) Hospital 
Ramon y Cajal, Madrid; B Clotet, A Jou, R Paredes, C Tural, J Puig, I Bravo, Hospital Germans Trias i Pujol, Badalona; JM Gatell, JM 
Miró, Hospital Clinic i Provincial, Barcelona; P Domingo, M Gutierrez, G Mateo, MA Sambeat, Hospital Sant Pau, Barcelona. 
Sweden: (A Karlsson), Karolinska University Hospital, Stockholm; PO Persson, Karolinska University Hospital, Huddinge; L 
Flamholc, Malmö University Hospital, Malmö. Switzerland: (B Ledergerber) R Weber, University Hospital, Zürich; P Francioli, M 
Cavassini, Centre Hospitalier Universitaire Vaudois, Lausanne; B Hirschel, E Boffi, Hospital Cantonal Universitaire de Geneve, 
Geneve; H Furrer, Inselspital Bern, Bern; M Battegay, L Elzi, University Hospital Basel. Ukraine: (E Kravchenko) N Chentsova, Kiev 
Centre for AIDS, Kiev; (G Kutsyna) Luhansk AIDS Center, Luhansk; (S Servitskiy), Odessa Region AIDS Center, Odessa; (S Antoniak) 
Kiev; (M Krasnov) Kharkov State Medical University, Kharkov. United Kingdom: (S Barton) St. Stephen's Clinic, Chelsea and 
Westminster Hospital, London; AM Johnson, D Mercey, UCL Medical School, London (University College Campus); A Phillips, MA 
Johnson, A Mocroft, UCL Medical School, London (Royal Free Campus); M Murphy, Medical College of Saint Bartholomew's 
Hospital, London; J Weber, G Scullard, Imperial College School of Medicine at St. Mary's, London; M Fisher, Royal Sussex County 
Hospital, Brighton; C Leen, Western General Hospital, Edinburgh. 
Virology group: B Clotet, R Paredes(Central Coordinators) plus ad hoc virologists from participating sites in the EuroSIDA Study.  
Steering Committee:  F Antunes, B Clotet, D Duiculescu, J Gatell, B Gazzard, A Horban, A Karlsson, C Katlama, B Ledergerber (Chair), 
A D’Arminio Montforte, A Phillips, A Rakhmanova, P Reiss (Vice-Chair), J Rockstroh 
Coordinating Centre Staff: J Lundgren (project leader), O Kirk, A Mocroft, N Friis-Møller, A Cozzi-Lepri, W Bannister, M Ellefson, A 
Borch, D Podlekareva, J Kjær, L Peters, J Reekie, J Kowalska 
Vanderbilt-Meharry Center for AIDS Research, Nashville, Tennessee, US 
Principal Investigator: Timothy R. Sterling 
Co-investigators: Bryan Shepherd, Todd Hulgan, Catherine McGowan, William Wester, Vlada Melekhin, John Koethe, Han-Zhu Qian, 
Aaron Kipp, Stephen Raffanti, David Haas, Richard D'Aquila 
Data management: Samuel Stinnette, Sally Bebawy, Megan Turner, Daniel Rasbach, Ashley Tillman, Henry Heaton, Cathy Jenkins 
 
Frankfurt HIV Cohort, Germany 
Hans-Reinhard Brodt, Schlomo Staszewski, Eilke B. Helm, Amina Carlebach, Axel Müller, Annette Haberl, Gabi Nisius, Tessa 
Lennemann, Christoph Stephan, Markus Bickel, Manfred Mösch, Peter Gute, Leo Locher, Thomas Lutz, Stephan Klauke, Gabi 
Knecht, Pavel Khaykin (Clinical Group); Hans W. Doerr, Martin Stürmer (Virology Group); Errol Babacan (Scientific Advisor and 
Data Management); Nils von Hentig (Pharmacology Group).  
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ANRS CO3 Aquitaine Cohort, France 
Epidemiology, Methodology 
M. Bruyand, G. Chêne, F. Dabis (Principal Investigator), S. Lawson-Ayayi, R. Thiébaut. 
Infectious diseases, Internal Medicine 
M. Bonarek, F. Bonnal, F. Bonnet, N. Bernard, O. Caubet, L. Caunègre, C. Cazanave, J. Ceccaldi, FA Dauchy, C. De La Taille, S. De 
Witte, M. Dupon, P. Duffau, H. Dutronc, S. Farbos, C. Greib, D. Lacoste, S. Lafarie, P. Loste, D. Malvy, P. Mercié, P. Morlat, D. Neau, 
A. Ochoa, JL. Pellegrin, JM. Ragnaud, S. Tchamgoué, JF. Viallard. 
Immunology, Virology, Pharmacology, Pharmacovigilance 
Immunology: P. Blanco, JF. Moreau. Virology: H. Fleury, ME. Lafon, B. Masquelier, I. Pellegrin. Pharmacology: D. Breilh. 
Pharmacovigilance: G. Miremont-Salamé. 
Data collection 
MJ. Blaizeau, M. Decoin, S. Delveaux, C. Hannapier, S. Labarrère, V. Lavignolle-Aurillac, B. Uwamaliya-Nziyumvira. 
Data management 
S. Geffard, G. Palmer, D. Touchard. 
Scientific committee 
M. Dupon, M. Longy-Boursier, P. Morlat, JL. Pellegrin, JM. Ragnaud and F. Dabis. 
 
British Columbia Centre for Excellence in HIV (BCCfE-HIV), Canada 
Linda Akagi, Eirikka Brandson, Eric Druyts, Kim Fernandes Nada Gataric, P Richard Harrigan, Marrianne Harris, Robert Hogg, 
Viviane Lima, Julio Montaner, David Moore, Ali Palmer, Evan Wood, Benita Yip, and Wen Zhang. 
Royal Free Hospital Cohort, London UK 
Clinical: S Bhagani, A Carroll, I Cropley, Z Cuthbertson, T Drinkwater, A Dunleavy, T Fernandez, AM Geretti, N Marshall, G Murphy, D 
Nair, D Ivens, M Johnson, S Kinloch-de Loes, M Lipman, S Madge, T Mahungu, B Prinz, L Swaden, A Rodger, M Tyrer, M Youle. 
Data management: C Chaloner, J Holloway, J Puradiredja, S Scott, R Tsintas.  
Biostatistics/Epidemiology: V Cambiano, E Harris, F Lampe, R Lodwick, A Phillips, C Smith.  
Laboratory: E Amoah, C. Booth, G Clewley, A Garcia Diaz, B Gregory, W Labbett, J Libaste, F Tahami, M Thomas, Y Zhong 
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Table 1. Socio-demographic and clinical characteristics at the start of cART in men and in women in Europe, Canada and the US 
 Europe (N=32,443)  Canada (N=1,162)  US (N=2,721) 
 Men Women  Men Women  Men Women 
N 17,539 14,904  784 378  2,300 421 
Median (IQRa) age, yearsb 38 (33–45) 33 (28–40)  40 (34–46) 35 (28–42)  45 (39–50) 38 (30–45) 
Transmission category 
   IDU 
   Heterosexual    
 
6,143 (35.0) 
11,396 (65.0) 
 
1,736 (11.6) 
13,168 (88.4) 
  
585 (74.6) 
199 (25.4) 
 
233 (61.6) 
145 (38.4) 
  
2,004 (87.1) 
296 (12.9) 
 
115 (27.3) 
306 (72.7) 
AIDS diagnosisb 
   No 
   Yes 
 
13,044 (74.4) 
4,495 (25.6) 
 
12,313 (82.6) 
2,591 (17.4) 
  
575 (73.3) 
209 (26.7) 
 
304 (80.4) 
74 (19.6) 
  
1,634 (71.0) 
666 (29.0) 
 
331 (78.6) 
90 (32.4) 
Median (IQRa) CD4 count, 
cells/lb 
190 (70–306) 229 (120–348)  170 (60–280) 192 (109–299)  200 (67–326) 227 (86–352) 
Viral Load, copies/mLb 
   < 100,000 
   ≥ 100,000 
 
9,771 (55.7) 
7,768 (44.3) 
 
10,039 (67.4) 
4,865 (32.6) 
  
396 (50.5) 
388 (49.5) 
 
227 (60.0) 
151 (40.9) 
  
1,391 (60.5) 
909 (39.5) 
 
280 (66.5) 
141 (33.5) 
Geographical origin 
   Europe 
   Sub-Saharan Africa 
   Latin America 
   North Africa and Middle East 
   Asia 
   North America, Australia & NZc 
   Unknown 
 
10,991 (62.7) 
2,488 (14.2) 
637 (3.6) 
382 (2.2) 
129 (0.7) 
15 (0.1) 
2,897 (16.5) 
 
7,361 (49.4) 
4,239 (28.4) 
814 (5.5) 
192 (1.3) 
252 (1.7) 
11 (0.1) 
2,035 (13.6) 
Geographical origin/ethnicity 
  White Canadian 
  Aborginal Canadian 
  White non-Canadian 
  Asian non-Canadian 
  Other/Unknown 
 
287 (36.3) 
101 (12.9) 
26 (3.3) 
13 (1.7) 
357 (45.5) 
 
81 (21.4) 
66 (17.5) 
5 (1.3) 
7 (1.9) 
219 (57.9) 
Race/Ethnicity 
  White 
  Black 
  Hispanic 
  Other/Unknown 
 
555 (24.1) 
1449 (63.0) 
142 (6.2) 
154 (6.7) 
 
143 (34.0) 
258 (61.3) 
13 (3.1) 
7 (1.7) 
a IQR: Interquartile range 
b At cART initiation 
c NZ: New Zealand 
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Table 2. Number of deaths, all-cause mortality rates (95% confidence intervals) per 1000 person-years and mortality hazard ratios for women compared to 
men in Europe, Canada and the US 
  No. of 
deaths 
Person-years 
follow-up 
Rate (95% CI) per 1000 
person-years 
Crude HR (95% CI) Adjusted HR (95% CI)a 
Europe 
All 
 
Heterosexuals 
 
Injecting drug use 
 
 
Men 
Women 
Men 
Women 
Men 
Women 
 
1301 
508 
674 
355 
627 
153 
 
83901 
68729 
52911 
59918 
30999 
8811 
 
15.5 (14.7–16.4) 
7.4 (6.8–8.1) 
12.7 (11.8–13.7) 
5.9 (5.3–6.6) 
20.2 (18.7–21.9) 
17.4 (14.8–20.3) 
 
1.00 
0.47 (0.42–0.52) 
1.00 
0.46 (0.40–0.52) 
1.00 
0.82 (0.69–0.98) 
 
1.00 
0.76 (0.68–0.84) 
1.00 
0.70 (0.61–0.80) 
1.00 
0.88 (0.73–1.05) 
Canada 
All 
 
Heterosexuals 
 
Injecting drug use 
 
Men 
Women 
Men 
Women 
Men 
Women 
 
129 
59 
11 
12 
118 
47 
 
3483 
1706 
785 
590 
2697 
1116 
 
37.0 (31.2–44.0) 
34.6 (26.8–44.6) 
14.0 (7.8–25.3) 
20.3 (11.6–35.8) 
43.7 (36.5–52.4) 
42.1 (31.6–56.1) 
 
1.00 
0.95 (0.70–1.30) 
1.00 
1.43 (0.63–3.26) 
1.00 
0.97 (0.69–1.36) 
 
1.00 
1.13 (0.82–1.56) 
1.00 
1.68 (0.73–3.87) 
1.00 
1.06 (0.74–1.50) 
US 
All 
 
Heterosexuals 
 
Injecting drug use 
 
 
Men 
Women 
Men 
Women 
Men 
Women 
 
505 
47 
28 
27 
477 
20 
 
11770 
1725 
1082 
1174 
10688 
551 
 
42.9 (39.3–46.8) 
27.2 (20.5–36.3) 
25.9 (17.9–37.5) 
23.0 (15.8–33.5) 
44.6 (40.8–48.8) 
36.3 (23.4–56.2) 
 
1.00 
0.83 (0.59–1.16) 
1.00 
0.87 (0.51–1.48) 
1.00 
0.87 (0.55–1.38) 
 
1.00 
1.12 (0.79–1.58) 
1.00 
1.18 (0.69–2.01) 
1.00 
1.08 (0.68–1.71) 
All models are stratified by cohort  
a Adjusted for age at cART initiation (16-29, 30-39, 40-49, 50+), transmission category (IDU, Heterosexual), Geographical origin in Europe (Europe, Sub-Saharan Africa, Latin America, North Africa and Middle East, Asia 
and North America, Australia and New Zealand), Race/Ethnicity in the US (White, Black, Hispanic, Other/Unknown) and a combination of Geographical origin and Race/Ethnicity in Canada (White Canadian, Aborginal 
Canadian, White non-Canadian, Asian non-Canadian and Other/Unknown), AIDS at cART initiation (yes/no), CD4 cell count (0-24, 25-49, 50-99, 100-199, 200-349, 350-499, 500+) and HIV Viral Load (<100,000 and 
≥100,000) at the start of cART and stratified by cohort 
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Table 3. Frequency and cause-specific mortality rates (95% confidence intervals) per 1000 person-years in men and in women in Europe, Canada and the US 
 Europe Canada USa 
 Men Women Men Women Men Women 
Person-years 83,297 68,521 3,459 1,680 11,663 1,665 
 No. Rate (95% CI) No. Rate (95% CI) No. Rate (95% CI) No. Rate (95% CI) No. Rate (95% CI) No. Rate (95% CI) 
AIDS relatedb    370 4.4 (4.0 – 4.9) 192 2.8 (2.4 – 3.2) 59 17.1 (13.2 – 22.0) 24 14.3 (9.6 – 21.3) 269 23.1 (20.5 – 26.0) 13 7.8 (4.5 – 13.4) 
Non-AIDS related 
   Infection 
   Liver relatedc 
   Malignancy 
   Cardiovasculard 
   Pulmonarye 
   Externalf 
   Substance abuse 
   Otherg      
731 
112 
144 
169 
85 
22 
38 
69 
92 
8.8 (8.2 – 9.4) 
1.3 (1.1 – 1.6) 
1.7 (1.5 – 2.0) 
2.0 (1.7 – 2.4) 
1.0 (0.8 – 1.3) 
0.3 (0.2 – 0.4) 
0.5 (0.3 – 0.6) 
0.8 (0.7 – 1.0) 
1.1 (0.9 – 1.4) 
233 
42 
28 
40 
39 
9 
12 
25 
38 
3.4 (3.0 – 3.9) 
0.6 (0.5 – 0.8) 
0.4 (0.3 – 0.6) 
0.6 (0.4 – 0.8) 
0.6 (0.4 – 0.8) 
0.1 (0.1 – 0.3) 
0.2 (0.1 – 0.3) 
0.4 (0.2 – 0.5) 
0.6 (0.4 – 0.8) 
63 
12 
14 
2 
8 
2 
6 
16 
3 
18.2 (14.2 – 23.3) 
3.5 (2.0 – 6.1) 
4.0 (2.4 – 6.8) 
0.6 (0.1 – 2.3) 
2.3 (1.2 – 4.6) 
0.6 (0.1 – 2.3) 
1.7 (0.8 – 3.9) 
4.6 (2.8 – 7.6)  
0.9 (0.3 – 2.7) 
28 
7 
6 
5 
2 
0 
0 
8 
0 
16.7 (11.5 – 24.1) 
4.2 (2.0 – 8.7) 
3.6 (1.6 – 8.0) 
3.0 (1.2 – 7.2) 
1.2 (0.3 – 4.8) 
- 
- 
4.8 (2.4 – 9.5) 
- 
208 
3 
7 
3 
2 
2 
3 
1 
3 
17.8 (15.6 – 20.4) 
1.4 (0.5 – 4.3) 
3.3 (1.6 – 6.9) 
1.4 (0.5 – 4.3) 
0.9 (0.2 – 3.7) 
0.9 (0.2 – 3.7) 
1.4 (0.5 – 4.3) 
0.5 (0.1 – 3.3) 
1.4 (0.5 – 4.3) 
20 
2 
1 
2 
3 
2 
3 
1 
1 
12.0 (7.7 – 18.6) 
1.5 (0.4 – 6.1) 
0.8 (0.1 – 5.4) 
1.5 (0.4 – 6.1) 
2.3 (0.7 – 7.1) 
1.5 (0.4 – 6.1) 
2.3 (0.7 – 7.1) 
0.8 (0.1 – 5.4) 
0.8 (0.1 – 5.4) 
a In US, mortality rates for each non-AIDS related cause of death are calculated excluding VACS cohort; persons-year of follow up are 2,139 in men and 1,312 in women   
b AIDS related: AIDS, AIDS infection, AIDS malignancy 
c Liver related: Hepatitis, Gastro-intestinal haemorrhage, Liver failure 
d Cardiovascular: Myocardial infarction/ischemic heart disease, Stroke, Lung embolus, Heart/vascular 
e Pulmonary: Pulmonary hypertension, Chronic obstructive pulmonary disease-COPD, Respiratory 
f External cause: Accident/violent, suicide 
g Other: Diabetes, Pancreatitis, Lactic acidosis, Renal failure, Haematological, Psychiatric, CNS, Digestive, Skin/motor system, Other 
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Table 4. AIDS and non-AIDS related mortality hazard ratios for women compared to men in Europe, Canada and the US 
 AIDS related mortality a Non-AIDS related mortality b 
 Crude HR (95% CI) Adjusted HR (95% CI)c Crude HR (95% CI) Adjusted HR (95% CI)c 
Europe 
   Men 
   Women 
 
1.00 
0.59 (0.50–0.71) 
 
1.00 
0.90 (0.75–1.09) 
 
1.00 
0.40 (0.34–0.46) 
 
1.00 
0.67 (0.57–0.78) 
Canada 
   Men 
   Women  
 
1.00 
0.85 (0.53–1.37) 
 
1.00 
1.00 (0.61–1.65) 
 
1.00 
0.94 (0.60–1.46) 
 
1.00 
1.16 (0.73–1.86) 
US 
   Men 
   Women 
 
1.00 
0.63 (0.34–1.15) 
 
1.00 
0.84 (0.46–1.55) 
 
1.00 
0.94 (0.56–1.58) 
 
1.00 
1.24 (0.73–2.11) 
a AIDS related mortality: AIDS, AIDS infection, AIDS malignancy 
b Non-AIDS related mortality: Liver related (Hepatitis, Gastro-intestinal haemorrhage, Liver failure), Cardiovascular (Myocardial infarction/ischemic heart disease, Stroke, 
Lung embolus, Heart/vascular), Pulmonary (Pulmonary hypertension, Chronic obstructive pulmonary disease-COPD, Respiratory), External cause (Accident/violent, suicide), 
Other (Diabetes, Pancreatitis, Lactic acidosis, Renal failure, Haematological, Psychiatric, CNS, Digestive, Skin/motor system, Other) 
c Adjusted for age at cART initiation (16-29, 30-39, 40-49, 50+), transmission category (IDU, Heterosexual), Geographical origin in Europe (Europe, Sub-Saharan Africa, Latin 
America, North Africa and Middle East, Asia and North America, Australia and New Zealand), Race/Ethnicity in the US (White, Black, Hispanic, Other/Unknown) and a 
combination of Geographical origin and Race/Ethnicity in Canada (White Canadian, Aborginal Canadian, White non-Canadian, Asian non-Canadian and Other/Unknown), 
AIDS at cART initiation (yes/no), CD4 cell count (0-24, 25-49, 50-99, 100-199, 200-349, 350-499, 500+) and HIV Viral Load (<100,000 and ≥100,000) at the start of cART and 
stratified by cohort. 
 
